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Executive Summary

The Cdifornia Public Utilities Commission (CPUC) obtained and analyzed data on
power production, power plant outages, bidding behavior of electricity generators and
electricity transmission during the 38 blackout and service interruption daysin California
occurring from November 2000 through May 2001. This report analyzes the operations,
bids and production and transmission of electricity on the 38 blackout and service
interruption days of the five largest non-utility electricity generators — Duke, Dynegy,
Mirant and Reliant and AES/Williams. Based on an hour-by-hour and plant-by-plant
analysis of this data, this report concludes that most of California s power blackouts and
service interruptions need not have occurred.

Between November 1, 2000 and May 31, 2001, California’s electricity customers
experienced power blackouts and service interruptions on 38 days. Blackouts and service
interruptions during this energy crisis disrupted commerce and compromised public
safety, affecting roughly one-third of all Californians. Certain large commercia and
industrial customers who had agreed to limited service interruptions in exchange for
lower rates (“non-firm” customers) had to shut down operations much more frequently
than was necessary or anticipated, often day after day.

If the state’' s five largest independent electricity generators had operated all of their
available capacity from November 2000 through May 2001 (the height of California’s
energy crisis), California s citizens could have avoided:

»  All 4daysof blackoutsin Southern California;
> 65% of the blackout hoursin Northern California;

> 81% of serviceinterruption hoursin the South, and
51% of serviceinterruption hoursin the North;

Thisreport also finds:

> On all but 2 of the 32 statewide blackout and service
interruption days shown, the five biggest independent
electricity generatorsdid not supply well over 500
megawatts of power that they could have gener ated.



Sufficient generating capacity for California s families and businesses existed, but
blackouts and service interruptions occurred, because generators, Duke, Dynegy, Mirant,
Reliant and AES/Williams, did not produce needed power even though their plants could
have met California s electricity needs. This report reaches these conclusions by treating
asvalid every plant outage reported by any generator, even though reported plant outages
were well above historical averages during this period. The CPUC’ sinvestigation of
reported outages remains ongoing and is not the subject of this report.

This report treats as “available power” during a particular hour only power that was
available according to data from the California Independent System Operator (1ISO). The
SO’ s data was based on reports submitted by the generators themselves. Our analysis
gives the generators the benefit of the doubt in several ways, chiefly by accepting
generator claims of plant outages and mechanical problems at face value, and giving full
credit for their out-of-market sales.

The Generators Did Not Produce All Available Power on
Blackout and Service Interruption Days

As Figure A shows, during blackout and service interruption hours, the five wholesale
electricity generators did not produce power from all available generation capacity.

Figure A
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This report also examines the behavior of each of the five generators on each of the
blackout and service interruption days during the crisis. When the generators' own data
on plant outages is added to the data on power not generated, as summarized in the graph
above, the combined data shows that between 37% and 46% of the total generating
capacity of the five generators was either not available, or not supplied, on the 32
statewide blackout and service interruption days that are the focus of this Report.
Specifically,

> 37% of Dynegy’s capacity was either out of service or not
made available;

> 38% of Duke's capacity was either out of service or not made
available;

> 42% of Reliant’s capacity was either out of service or not made
available;

> 42% of Mirant’s capacity was either out of service or not made

available and

> 46% of Williams/AES's capacity was either out of service or
not made available.

During all of the statewide blackouts and service interruptions, the five generators also
failed to bid al available power into the 1ISO’s markets.

Had the generators produced the power they had available, most of the statewide
blackouts and service interruptions could have been avoided without overloading the
transmission lines linking Northern and Southern California. Asisshown in Figures B
and C, for firm-service customers, all of the blackouts in Southern California and 65% of
the blackouts in Northern California could have been avoided. For interruptible
customers, 82% of interruption hours in Southern California; and 51% of interruption
hours in Northern California could have been avoided.

It isimportant to note that this report makes no finding that any of the blackouts or
service interruptions was unavoidable. The analysis merely establishes that Californians
need not have experienced the large majority of blackouts and service interruptionsin
2000 — 2001.



FigureB
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Throughout the crisis, the SO was declaring emergencies on an almost daily basis and
urgently seeking all available power, making it obvious that wholesale electricity
generators should have bid in, or otherwise provided, every last megawatt of power in
order to help alleviate the crisis. There are a number of possible reasons why a given
generator did not generate power on a given blackout or service interruption day. For
example, the ISO may not have used all available bids, the generator may not have
followed ISO instructions, or, occasionally, local power lines may have been full. None
of these reasons provides ajustification for the generators’ failureto bid in all available
power on a blackout or service interruption day.

Even accepting the generators’ claims regarding plant outages and mechanical problems
asvalid, the rate of plant outages during the energy crisis was well above historical
averages. For example, well over 40% of the capacity of Mirant, Reliant and
Williams/AES was either not available or not used to meet California s energy needs
during blackouts and service interruptions.

Beyond failing to bid al available power into rea-time markets, generators withheld
power using several other strategies. At various times generators:

> Failed to follow or delayed their responsesto | SO requeststo
produce power;

> Declined the | SO’s automated dispatch instructions;

> Failed to take all actions necessary to make plants available as
soon as possible after plant outages; and

> Failed to provide adequate fuel and staffing for plants.

Preventing Future Artificial Electricity Shortages

Reforms are needed to assure that in the future, the generators cannot create artificial
power shortages and market distortions like those of the 2000-2001 energy crisis.

California Legislative Action

Cdlifornia has enacted several of the needed reforms that are within the State’ s authority.
For example, Senate Bill 39 of the Second Extraordinary Session, Statutes of 2002,
Chapter 19 (SB 39X X), will help aleviate potential future power shortages by allowing
the state to:



> Monitor the generatorsto detect unnecessary outages asthey

occur.
> Regulate the generators planned power plant shutdowns.

> Review thelegitimacy of the generators unplanned shutdowns.
> Penalize generator s and scheduling coor dinator swho violate

the new regulations.

Since the adoption of SB 39X X, the ISO and the CPUC are developing procedures for
scheduling outages and evaluating power plant performance. Armed with the new
authority provided by SB 39X X, the CPUC and the ISO will develop maintenance and
operations standards by the end of 2002, and the CPUC will deploy a monitoring and
enforcement program.

However, further legidative action may prove necessary to protect Californians from
future power shortages. Specificaly, if conditions warrant, the California Legislature
could modify or repeal Public Utilities Code Section 216(g), which provides that the
generators are not treated as public utilities under state law solely by virtue of their
ownership or operation of wholesale electrical generation facilities. Thisreform would
make it possible for Californiato assure that generators are not able to withhold power in
the future.

FERC Action

The Federa Energy Regulatory Commission (FERC) should adopt important additional
reforms. These include reforms of the 1SO tariffs and procedures that are currently
proposed to FERC. Inan Order issued on July 17, 2002, FERC partially addressed these
issues, but FERC' s action is not sufficient to safeguard consumers from generator
manipulation that could result in unjust and unreasonable electricity prices. The

following reforms are necessary:

» FERC must revokeits enormous and unjustifiable recent increase
in the price capsfor California electricity (from $92 per megawatt
to $250 per megawatt).



» ThelSO’smarket operationsand bidding rules must be
redesigned to reduce gaming and mar ket manipulation and
prohibit deceptive bidding and power scheduling.

» FERC must protect California’sand the states' crucial rolein
regulating electric utilities and transmission organizationslikethe
I SO, in protecting consumer s from unjust and unreasonable rates,
and in planning their electricity future.



Chapter 1

From November 2000 Through May
2001, California’s Electric System Faced
an Unprecedented Crisis

Thisreport sets forth the conclusions of the

CPUC staff in itsinvestigation of the five The five generators
generators Heonduct during the energy crisis analyzed in this report:
between November 2000 and May 2001. Duke

The CPUC staff and its consultants have

reviewed many thousands of pages of Dynegy
documents and electronic records from the Mirant

generators themselves, the 1SO, and the
California Power Exchange Corporation o
(PX). The staff has also received Williams/AES
information from the California Department

of Water Resources (DWR), which took over primary responsibility for purchasing
electricity for California s principal investor-owned electric utilities during the height of
the energy crisis.

Reliant

The Five Generators' Rolein Meeting Peak Electricity Demand

The five generators own and/or operate power plants throughout the state that were
formerly owned by the state' s three major investor-owned electric utilities, Pacific Gas &

! The wholesale electricity generators and their power-scheduling coordinators (which are either corporate
affiliates of the generators or separate companies that market generators' production), include: Duke
Energy North America, LLC (Duke), Dynegy Power Marketing, Inc. (Dynegy), Mirant Americas Energy
Marketing, LP (Mirant), Reliant Power Generation, Inc. (Reliant), and AES Corporation/Williams Energy
Marketing and Trading Company (Williams/AES). In some cases, scheduling coordinators may have sold
or reassigned power to other scheduling coordinators or traders than those named above.

2 This study examines all natural gas or oil-fueled power plants that had over 50 megawatts of capacity and
controlled by the five generators that owned or operated over 1,000 megawatts of such capacity during the
study period. The CPUC staff limited this study to the larger plants owned or operated by the five largest
suppliers, because those entities had the strongest incentives to withhold capacity in order to raise prices
(see Chapter 5 of thisreport). The largest independent generator not included in the study, Calpine, had the
capacity to produce 1,041 megawatts with its plants having capacities of 50 megawatts or more, including
417 megawatts of gas-fired cogeneration, and 624 megawatts of geothermal capacity. Our investigation of
Calpineis ongoing.



Electric Company, Southern California Edison Company and San Diego Gas & Electric
Company (“the utilities”), but which were sold by the utilitiesin the late 1990s pursuant
to CPUC ordersEIissued under AB 1890,E|the law that deregulated California’s electric-

power market.

The five generators were responsible for approximately 38% (nearly 17,000 megawatts)
of the generation capacity in the part of California supplied through the 1SO, a system
with atotal capacity of approximately 45,000 megawattsﬂduri ng the time period this
report covers. The five generators’ plants were crucial to maintaining system reliability,
especially on blackout and service interruption days when electricity supplies are very

tight.

Blackouts and Service Interruptionsand Their Effects on California

During the energy crisis of
2000-2001, blackouts
disrupted commerce,
jeopardized public safety and
directly affected approximately
one-third of all Californians
served by the three major
investor-owned utilities.
Based on data obtained from
the utilities, approximately
50% of PG&E’sfirm
customers were blacked out in
Northern California, and

Blackouts occur when service is cut to all
customers in a specific geographic area.

Service interruptions occur when power is
cut only to “non-firm” customers (those
who have agreed to limited power
Interruptions in exchange for lower rates).

This report provides data on the 38 days
on which blackouts and service
Interruptions occurred and analyzes each
hour of blackout and service interruption
on those days.

approximately 15% and 20%, respectively, of the customers of SCE and SDG& E were

blacked out in Southern California.

% See CPUC Decisions D.97-12-107 (PG&E coastal fossil plants); D.97-12-106 (SCE all fossil plants);
D.98-10-055 (SDG&E dll fossil plants) and D.99-04-026 (PG& E Bay Areafossil plants and geothermal).

* Chapter 854, Statutes of 1996.

® Most of the rest of the installed capacity (approximately 25,000 megawatts) is utility-retained generation
(URG), which includes generating facilities owned by the utilities as well as various utility contracts with
“qualifying facilities” (independent generators who sell their power directly to the utilities).
Approximately 3,000 megawatts of the 45,000 megawatts of generation capacity available to the ISO
during the period analyzed was controlled by municipal utilities.




Service interruptions to “non-
firm” (large commercial and
industrial) customers required
those customers to shut down
their operations at afar higher
rate than was expected.EI Other
states lured California business
with promises of reliable power.
Firm-customer blackouts
disrupted public safety in many
ways. During the winter of 2000-
2001, the blackouts and service
interruptions put unwarranted
pressure on public officials to
implement crash programs to
build peaking capacity by the
following summer. Blackouts
and service interruptions required
public officials to sign long-term
contracts with power generators at
exorbitant prices.

A brief history of the energy
crisis, provided in the adjacent
text box, provides a context for
the following discussion.

Timeline of Energy Crisis 2000 — 2001

September 24, 1996 — Enactment of electric restructuring
legislation, AB 1890

March 31, 1998 — ISO and PX markets open
August 27, 1999 — First electricity price spike
May 2000 — Beginning of sustained rise in electric prices

June 14, 2000 — Blackout of firm power in the San
Francisco Bay Area (the first since WW 1)

November 1, 2000 — FERC proposes removal of hard
price cap of $250 per megawatt

November 13, 2000 — First of 38 off-peak season service
interruption days

December 8, 2000 — FERC removes “hard cap” on
wholesale electricity prices; prices rise further

December 14, 2000 — U.S. Department of Energy orders
generators to provide power at ISO request; this
requirement expires on February 6, 2001

January 17, 18, and 21, 2001 — Blackouts of firm
customers in Northern California

January 18, 2001 — DWR begins to buy power to meet
ISO requirements

March 19 & 20, May 7 & 8, 2001 — Blackouts of firm
customers in Northern and Southern California

June 19, 2001 — FERC orders generators to bid all
available power at a price of no more than $92 per
megawatt; prices fall and power outages virtually end

® Blackouts and service interruptions are necessary when demand (including a reserve) threatens to exceed
supply. When this occurs, the SO, operator of most of California’s electric transmission system, must
interrupt some customers’ power supply (i.e., it must shed load to reduce demand) to bring the system back
into balance. If thisis not done, and there are sudden failures of generation or transmission facilities (or, if
demand exceeds supply), the resulting imbalance could cause uncontrolled blackouts and equipment
damage throughout the Western grid. “Non-firm” customers are those customers, primarily large
businesses, who have volunteered to have their power supply interrupted during power emergenciesin
exchange for lower rates. “Firm” customers are all other customers, including most households, who have
not volunteered to have their power supply interrupted. “Service interruptions’ (as that term is used
throughout this report) occur when the 1SO orders that power be cut only to “non-firm” customers.
“Blackouts’ (asthat termis used throughout this report) occur when the | SO orders that power be cut to
both “firm” and “non-firm” customers in a specific geographic area.
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Between November 1, 2000 and May 31, 2001, the study period covered by this report,
the 1SO ordered service interruptions on 38 separate days;ﬂon seven of these days,’ﬂthe
ISO also ordered blackouts of firm customers. These blackouts and service interruptions
occurred during the time of year when electricity demand in Californiaistypically well
below peak-demand levels, which normally occur on hot summer days when air
conditioning loads are heavy. These blackouts and service interruptions were
unprecedented in their scope and number. There were blackouts on seven days during
the period covered by thisreport: January 17, January 18, January 21, March 19, March
20, May 7 and May 8, 2001. Northern California experienced blackouts on all seven of
these days, Southern California experienced blackouts only on the four daysin March
and May. California had never experienced asimilar circumstance in which the
reliability of its electricity system was so seriously compromised for such an extended
period of time.

In addition to the numerous blackout and service interruption days, the ISO was forced to
declare 82 Stage 2 and 39 Stage 3 emergenciesEIduring the period between November
2000 and May 2001. Evenif no power blackout or service interruption occurred on a
given day, the existence of a Stage 2 emergency on that day indicated a substantial
tightening of power supplies. A Stage 3 emergency indicated even tighter supplies. In
the previous 22 years of 1SO operation, only one Stage 2 emergency occurred during the
November-to-May period. The Stage 3 emergencies were thefirst ever.

" Of the 38 days of blackouts and service interruptions, this report focuses on the 32 daysin which
blackouts or service interruptions affected both Northern and Southern California, because on those days,
additional generation from any or all of the five generators would have helped reduce or avoid blackouts
and service interruptions. However, this report also studies another six days, including five days when
blackouts and service interruptions affected only Northern California, and one day where service
interruptions affected only Southern California. The conclusions drawn below about statewide blackout or
service interruption days generally apply to non-statewide days aswell. Appendices A, B and C show in
detail, hour-by-hour, which blackouts and service interruptions could have been avoided had generators
utilized all available capacity for all 38 days covered by this study. We exclude from this report two days,
December 12, 2000 and February 9, 2001, when the | SO interrupted power only to pumps belonging to the
Cadlifornia’ s Department of Water Resources.

8 There was one blackout several months before the period of time covered by this report. On June 14,
2000, the I SO ordered the interruption of 100 megawatts of firm load in the San Francisco Bay Area, duein
part to local conditions on the transmission system. Since there was no shortage of capacity statewide on
that day, but only problems in moving power to the Bay Area, the ISO did not declare a Stage 3 emergency.
This June 14, 2000 event was the first California blackout in living memory caused by factors other than
natural causes such as storms or earthquakes.

° The 1SO declares a Stage 2 emergency for those hours when it anticipates that reserve margins on the

system will fall below 5%. The 1SO declares a Stage 3 emergency for those hours when it anticipates that
reserve margins on the system will fall below roughly 2%.
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Electricity Prices Skyrocketed During the Crisis

During this extended crisis, as California s electricity customers were subjected to
unexpected blackouts and service interruptions, electricity prices skyrocketed. Before the
crisis began in May of 2000, wholesale el ectricity pricesin California consistently
averaged $25 to $40 per megawatt-hour. In December of 2000, at the height of the
crisis, prices rose as high as $1,500 per megawatt-hour. Thiswas a fifty-fold increase
over the steady prices that had prevailed from the beginning of deregulation in the spring
of 1998 to the beginning of the crisis. This spike in electricity pricesis demonstrated in
Figure 1 below.

Figurel

Source: CaliforniaPX & Dept. of Water Resources
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Although an increase in the price of natural gas contributed to therise in electricity
prices, natural gas prices did not increase in tandem with electricity prices, and therise in
gas prices was only one of many factors that contributed to the unconscionable, unjust
and unreasonable electricity price spikes that California experienced during the energy
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crisis.m Other factors, including withholding by the generators, have been explored in
various studies of the California electricity market. These studies are discussed in more

detail in Chapter 5 of this report.

19 Natural gas prices were also likely manipulated. The FERC is now investigating whether natural gas
prices were manipulated, as well as whether natural gas pipeline owners drove prices up illegally. The
CPUC hasfiled acomplaint at FERC seeking restitution in connection with this activity that illegally drove
up gas prices. See FERC Docket RP00-241-000.
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Chapter 2
Report Methodology

To date, no study has addressed the question whether any correlation exists between the
blackouts and service interruptions and the five generators' bidding and generating
patterns during the cris S.EI This report answers that question.

Because of the significance of that answer, the analysis underlying this report gives the
generators the benefit of the doubt in many ways, chiefly: (1) by accepting as genuine the
generators claims of plant outages and mechanical problems, and (2) by giving full
credit for out-of-market sales, even though some of these actually were almost certainly
offered to the ISO at the last minute and at high prices.

We have not replicated the economic tests used in other published studies for an
important reason. Aswe discuss below, the generators should have offered all of their
available power suppliesto the ISO at al times. Indeed, after FERC imposed
comprehensive market controlsin June 2001, including a price cap, trading barriers to
prevent some types of market manipulation and a “ must-offer” obligation, blackouts and
service interruptions nearly ceased even though California s power demand was at its
highest in the summer. Also significant were orders of the U.S. Department of Energy
(DO%that required generators to provide power pursuant to nightly requests from the
1SO.

This study uses SO data to trace the actual behavior of the five generatorsin the
California market, identifying power that was available but was either not generated or
not offered to the market during blackout and service interruption hours. Unlike previous
studies, we have accounted on an hour-by-hour basis for plants taken out of service by
their owners, aswell asfor the five generators' offersto provide capacity to the 1SO that
the SO accepted.

" These studies are summarized in Chapter 5 of this Report.

12 Orders Pursuant to Section 202 (c) of the Federal Power Act, issued December 14, 20, 27, 2000 and
January 5, 11, 17, and 23, 2001. The DOE Orders specified that every night, the |SO should inform
generators about its power needs for the following day. The generators were supposed to respond to the
ISO’s power requests by the following morning. The DOE orders were in effect from December 14, 2000
through February 6, 2001.

14



CPUC staff has reviewed thousands of documents and electronic data records from the
generators themselves, the 1SO, and the PX. Staff has also received additional
documentation from DWR, which took over primary responsibility for the purchase of
electricity on behalf of California’ s main investor-owner electric utilities on January 8,
2001, during the height of the energy crisis, pursuant to ABX1 1 (Chapter 4, Statutes of
2001).

The method used to determine how much available power the five generators did not
generate gives the five generators the benefit of the doubt in several ways, chiefly by
accepting the generators’ claims of plant outages and mechanical problems at face value.
This method gives the five generators additional benefits of the doubt by excluding from
the analysis any of their plants smaller than 50 megawatts in capacity and by using the
SO’ s database of plant outages, which tends to understate the generators' actual power
availability

Specifically, to determine the quantity of available power that the five generators did not
provide to California, the following were subtracted from each plant’ s generation

capacity:

> Megawaitts out-of-service - thisincludes all megawaitts that were
not available as aresult of planned or unplanned plant outages.

> Obligations to provide reserve power - thisincludes all capacity
that the Five Generators committed to hold in reserve for the ISO
in order to follow minute-by-minute load changes or to respond to
sudden transmission or generation failures.

> Actual generation - thisincludes all megawatts that the Five
Generators actually generated.

Treatment of Generator Reported Plant Outages

The analysisin this report assumes that all claimed outages of generating capacity were
legitimate and necessary, even though (1) rates of plant outages during the crisis, and

3 The 1SO’ s database assumes a plant to be out-of-service for an entire hour even if the plant is only out-
of-service for afew minutes during that hour. For this reason, the 1SO’ s database shows, over time, even
more megawatts to be unavailable than the five generators own reports would show. By using the ISO’s
database, which overstates plant outages, the analysis in this report lowers the estimates of available power
not generated.
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specifically during blackout and service interruption hours, were higher than historical
averages, and (2) thereis evidence (see Chapter 4 below) that the five generators failed to
take al necessary stepsto keep plantsin service.

Figure 2 presents the number of megawatts reported out of service by the large power
plants owned and operated by the five generators on each of the 32 statewide blackout
and service interruption days that are the focus of this report.

Figure2
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The maximum generating capacity of the five generators' large power plants totals
16,630 megawatts. Thistotal excludes an additional 399 megawatts of smaller peaking
units owned by the five generators.lZI On December 7, 2000, the five generators reported

¥ The unitsin question are all smaller than 50 megawatts in capacity and include 11 units (capable of
generating 336 megawatts) owned by Dynegy, one unit (capable of generating 15 megawatts) owned by
Duke, and one unit (capable of generating 48 megawatts) owned by Reliant. |f these smaller units had been
included in the staff’ s analysis, the cal culations could have shown even more available power not generated
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that 8,275 megawatts, nearly 50% of their total capacity, were out of service. Indeed, on
all but two of the 32 statewide blackout and service interruption days, the five generators
reported that 5,000 megawatts, more than 30% of their total capacity, were out of service.

The data presented in Figure 2 was obtained from a database maintained by the I SO.
This SO database accounts for hour-by-hour changes in megawatts out-of-service,
whether for planned maintenance (scheduled outages), to fix a problem (unscheduled,
forced outages), or because of air quality restrictions. The SO used self-reporting from
the generators to construct this database, but it did not verify the generators' claimed
reason for the outage. The 1SO data presented in Figure 2 thus accepts the generators
stated bases for the outages, whether or not those stated bases were actually valid.

Treatment of Capacity Held in Reserve

To explain thisreport’ s analysis in technical terms, reserve obligations equal the
megawatts bid by generators and accepted by the ISO in the hour-ahead market (that is,
hour-ahead capacity schedules) for all ancillary services (Spin, Non-Spin, Replacement
and Regulation Up) that require generators to hold back power (thus, Regulation Down is
omitted). To avoid double counting, reserve obligations were reduced in the amount that
the ISO in fact ordered those plants to generate power.El

Treatment of Generator Bidding Behavior

In much the same fashion, the total megawatts not bid into the marketplace are calculated
by determining the total megawatts of capacity, minus. (a) any plants out of service (as
described above, giving the generator the benefit of the doubt); (b) hour-ahead energy
schedules (through the PX, or, later, DWR); (c) all valid bids into the last-minute
supplemental energy market; and (d) all agreements to supply power outside of normal
ISO/PX markets (sometimes known as * out-of-market” or “OOM” power). Any reserve
obligations (also described above) were also subtracted from total capacity. No

than the results shown in Chapter 3 below. Thus, excluding these units gives the five generators an
additional benefit of the doubt.

> The SO activates generation held in reserve through an “automatic dispatch system,” or “ADS.” For
the purposes of thisanalysis, such activated reserves are included as part of the actual generation data
received from the 1ISO. We are unable to reduce Regulation Up and Regulation Down reserve obligations
to account for the amount that the SO actually ordered the plants to provide those services, because these
services are dispatched through Automatic Generation Control on a nearly instantaneous basis, and there is
no useable record of such dispatches. However, in general, dispatch by the | SO of Regulation Up and
Regulation Down should roughly balance out, in which case, it is awash for the purposes of this analysis.
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adjustment was made for actual 1SO dispatches, because this part of the analysis
examines bids, not actual generation.

In these calculations, bids are not considered valid if the ISO ordered a generator to
produce power pursuant to a bid by that generator, and the generator failed to respond to
or rejected the dispatch for “economics.” If the generator rejected the ISO order because
of other problems, including mechanical failure, the bid is counted. In calculations of
megawatts not bid, by using the ISO database of plants out-of-service, the five generators
receive the same benefits of the doubt noted above in connection with the analysis of
megawatts not generated. The generators receive an additional benefit of the doubt in the
analysis of megawatts not bid, because they are given full credit for all OOM sales.
While these OOM sales did help avoid outages, to the extent that they were last minute
sales, they impeded 1SO operations, and may have been part of a strategy by certain
generators to game the market and artificially increase prices. However, the analysis set
forth in this report focuses on the availability of power to avoid blackouts and service
interruptions; it does not address the gaming and potential price manipulation that appear
to have occurred during the energy crisis.

Treatment of Path 15 Congestion

This study estimates the capacity available to ship power across Path 15, a crucial link in
the transmission lines connecting Northern and Southern Cal ifornia,EI using data
provided by the 1SO, which is assumed to be valid data. That data shows, among other
things, actual flows on Path 15, as well as the maximum flow allowable under rules
promulgated by the SO and the Western Electricity Coordinating Council (WECC).E-| In
genera, the ISO is obligated to keep path flows under limits, and to correct overloads
within afew minutes, to avoid serious problems that could spread throughout the Western
Grid.EI Thus, ISO operators generally try to leave a safety margin to alow for changesin

16 See Chapter 5 below.

1 path 15 falls within the service territory of Pacific Gas & Electric Company, connecting its southernmost
transmission substation, Midway, with the Gates substation in Central California. From Gates, the power
lines comprising Path 15 run south to Southern California Edison’ s northernmost substation, Vincent, and
thento Los Angeles.

8 Formerly known as the Western Systems Coordinating Council, or WSCC, before its merger with other
Regional Transmission Associations within the last 12 months.

% The WECC's standards require that the electric system be able to withstand the sudden failure of two

large generation or transmission facilities (known as “contingencies’). In general, when transmission paths
are heavily used, a greater likelihood exists that such contingencies could cause serious problems that could
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system conditions.m But the 1SO does not document these minute-by-minute decisions
about how large this safety margin should be.EI Therefore, the analysis assumes a
prudent safety margin of 200 megawatts. For each hour, this study calculates the
additional available room on Path 15 as the path IimitEI minus the actual peak flow minus
200 megawatts. To test the sensitivity of resultsto this assumption, the analysis
aternatively tests a more conservative safety margin of 600 megawatts and aless
conservative safety margin of 50 megawatts.

To the extent Path 15 had unused capacity, power from the South could be used to relieve
blackouts or service interruptions in the North (and vice versa). To determine how much
power could have been moved from the South to the North, this analysis assumes first
that power that was available but not generated in each half of the state would have been
used first in that part of the state to relieve blackouts. Then, to the extent Path 15 has
additional capacity, the analysis assumes that remaining unused generation in the South is
moved to the North to relieve any blackouts there. Then, any remaining unused
generation in Southern Californiais used to relieve non-firm service interruptions in that
part of the state. Finally, the amount of power available to relieve non-firm service
interruptions in Northern Californiais calculated as follows: first, by applying any
remaining unused generation in Northern California; second, by applying any remaining
unused generation in Southern Californiato the extent that Path 15 still has available
capacity to accommodate that power transfer. Similar calculations were performed to

spread across the West, causing widespread, uncontrolled blackouts and even serious damage to generation
and transmission facilities. Therefore, limits are set through modeling studies that simulate contingencies at
various flow levels; limits are set as high as possible while keeping the system safe from those
contingencies.

% guch changes include unintended (“loop”) flows on the transmission system, or major “ramps’ when
generation goes on or off line at the end of the hour, in or outside the control area.

% The SO stated that safe limits might be inferred by examining all 1SO operations data minute-by-minute.

% 1n some groups of hours, the 1SO did not provide afigure for the allowable flow, due to “calculation
errors.” For these hours, the allowable flow is set at the average allowable flow for ten hours before and
after the failure. In afew scattered hours, the 1SO did not provide that figure because of “input-output
timeout” error. In those cases, the allowable flow is set at the minimum of the flows in the two adjoining
hours. Asdiscussed, the results vary little with changes in these assumptions.

2 As discussed below, the results vary little with changes in these assumptions.  Before mid-February,
Path 15 operated close to its limits; afterwards, there was substantial available capacity on the line.
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determine whether power could be moved from the North to relieve blackouts and service
interruptionsin the South.@

A final element of conservatism arises from the fact that this report does not analyze, and
provides no data on, the potential availability of significant unused capacity on the
transmission inter-tie between California and the Pacific Northwest. Using this
aternative route to Path 15, available Southern California power could have been
wheeled across the direct current transmission line connecting the service area of the Los
Angeles Department of Water and Power to the Pacific Northwest and then back to
Northern California via aternating current transmission lines connecting Californiato the
Pacific Northwest. Had this alternative route been available, it islikely that additional
hours of blackouts and service interruptions, especially in Northern California, could
have been avoided.

Although the investigation to date has yielded important conclusions pointing to the role
of the five generators in contributing to the energy crisis and the associated serious
disruptions to the California economy, considerable additional work remains.
Accordingly, this study does not attempt to answer fully the question of why, at each
plant and for each hour, the generators did not generate all available power during each
service interruption hour.

# However, the analysis shows that little power was available in Northern California to send to Southern
Cdlifornia. Theresults of this analysis are provided in Appendix C.
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Chapter 3

Blackouts and Service Interruptions Could Have
Been Avoided

This report compares unused, but available, potential electricity generation that the five
generators could have produced versus the shortages of megawatts that led to blackouts
and service interruptions during the crisis. The report concludes that most of the
blackouts and service interruptions could have been avoided.

The Generator s Did Not Produce All Available Power on Blackout and
Service Interruption Days

On most of the 32 days of statewide blackouts or service interruptions between
November 2000 and May 2001, the five generators had sufficient available unused
capacity to prevent or substantially alleviate these blackouts and service interruptions.

Figure 3 shows power not generated during the 32 days when both Northern and

Southern California experienced blackouts or service interruptions. Figure 3

Figure3
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demonstrates that while the five generators

On all but 2 of the 32 had unused capacity available on the 32
statewide blackout statewide blackout and service interruption
and service days, they did not generate this power. For
interruption days example, the first bar on Figure 3
studied, the five demonstrates that on November 13, 2000,

generators did not
produce well over 500
megawatts of power
that they could have
generated.

service interruptions occurred despite the
fact that approximately 1,750 megavvattsl'f’-I
of power were available, but not generated,
during the service interruption hours
occurring on that daty.E]EI

Figure 3 also demonstrates that on al but two of the 32 statewide blackout and service
interruption days shown, the five generators collectively did not produce well over 500
megawatts (and on many days, far more) that they could have generated. Figure 3 also
shows that there was only one day, December 7, 2000, on which the entire state
experienced a service interruption for which it appears that very little extra power
(slightly over 100 megawatts) was available for generation.

The service interruption that occurred on December 7, 2000 is special case. The fact that
December 7 is aso the date on which it appears that the most available generation was
not bid into 1SO real-time markets seems anomalous. It appears that several generators

% 1 megawatt-hour = 1 million watts over the time span of 1 hour. 1 kilowatt-hour = 1000 watts over a
time span of 1 hour. Asageneral rule, 1 megawatt-hour could power approximately 750 homes for 1 hour;
1 kilowatt-hour could run ahair dryer for 1 hour.

% Although the data summarized on Figure 3 shows the number of megawatts available but not generated
on an average hourly basis for each of the 32 days depicted, this average data is based on the actual number
of megawatts available but not generated for each hour in which there was a blackout or service
interruption on that day. The hour-by-hour data that underlies the results set forth in Figure 3 is provided in
Appendix A to thisreport. Appendix A provides detailed, hour-by-hour data, for each blackout and
service interruption hour o